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INTRODUCTION
Heating with wood has become increasingly
popu la r  i n  Ken tucky  because  f i r ewood  i s  a
renewab le  ene rgy  sou rce  wh i ch ,  when  used
properly, is relatively clean, eff icient and safe. A
wood  hea t i ng  sys tem can  reduce  f  ue l  cos ts ,
supplement other heating sources and provide
aesthetic appeal.
However, there are several aspects of using
wood as a fuel which are very different from using
our  foss i l  fue l  sources.  Unl ike fue l  o i l ,  for  example,
which shows very l i t t le variat ion from one gallon to
the next, in terms of energy content and burning
propert ies, wood shows a great deal of variabi l i ty in
these characterist ics. The type, moisture content,
coaling quali ty and many other factors of the wood
all inf luence the amount of heat given off by a f ire.
Besides the burning characterist ics, there are
differences in the way in which wood is obtained,
stored and handled.
Many people who are considering wood as a
heat  source may have l imi ted or  no exper ience in
i ts  use.  The fo l lowing in format ion should be helpf  u l
in  determin ing what  k ind of  wood to use,  where to
get i t ,  how to store i t  and how to burn i t .
Obtaining Wood
Firewood can be obtained from a variety of
sources. Owning your own woodlot is the least
expensive of these sources. An average woodlot
yields one-half cord per acre per year. However,
because a truck and personal effort is required,
some  peop le  may  f i nd  t h i s  so lu t i on  t o  be
impractical.
Dumps and landfi l ls in your town or county
may provide a good source because many town
ordinances prohibit burning. Almost 30 percent of
the  deb r i s  may  be  usab le  wood  f i be r .  A l so ,
construction sites and sawmil ls often offer qood
scrap materials.
Another f irewood source is forested land
owned by the State and Federal Governments. The
U.S..Forest Service issues free permits for persons
to cut on designated areas of national forest land
such as the Danie l  Boone Nat ional  Forest  in
Kentucky.
While each of these sources may have a
plentiful supply of f irewood, be sure to obtain
permission before cutt ing or removing wood from
proper ty  other  than your  own and comply wi th  the
owner's wishes.
l f  own ing  a  wood lo t  i s  imp rac t i ca l  and
firewood cannot be obtained without cost as
outl ined above, i t  may be purchased f rom firewood
dea le r s .  F i r ewood  i s  t r ad i t i ona l l y  so ld  by  t he
standard cord. A cord measures B feet long,4 feet
h igh and 4 feet  wide (F igure 1) .  l ts  to ta l  vo lume is
128 cubic feet. Be sure that the seller explains
what standard of measurement he uses in sel l ing
firewood. Smaller units of measurement cal led by
the names face cord, short cord or r ick measure B
feet long, 4 feet high and 1 to 2 feet wide.
Remember that a cord cut in shorter lengths wil l
require less space to store because many of the
crooks are el iminated.
Standard Cord Face or Short
Cord
4'xg'x4' 4'x8'x1'-2'
Figure 1.  Measurement Uni ts
Firewood may also be purchased by the truck
load.  Of  course,  the pr ice wi l l  vary considerably
accord ing to  the t ruck s ize.  Another  way to  buy
wood is  by weight .  l f  you choose th is  method keep
in mind that a cord of green wood wil l  shrink at least
B percent  in  vo lume and 20 percent  in  weight
dur ing seasoning.  A green wood cord weighs 800-
1400 lbs.  more than dry wood.  Consequent ly ,  i f
bought by weight, the driest wood available gives
20 percent higher heat value for the money.
Comparing Wood Types
Some types of wood are worth more than
others on a per cord basis due to a greater heat
contenl  and bet ter  burn ing qual i t ies.  ln  addi t ion to
the heat content, the fol lowing characterist ics are
important when considering the type of wood to
burn:  (1)  ease of  sp l i t t ing,  (2)  ease of  s tar t ing,  (3)
extent  o f  smoking,  (4)  extent  o f  spark ing and (5)
coal ing qual i t ies.  Table 1 l is ts  the character is t ics  of
commonly used fue lwoods.
Short lengths of straight-grained, knot-free
wood wil l  spl i t  easi ly. Sometimes Irozen wood spli ts
easily. Softwoods, being resinous, are easy to
ign i te ,  and burn rapid ly  wi th  a h igh,  hot  f lame.
Howeve r ,  t hey  bu rn  ou t  qu i ck l y  and  requ i re
frequent attention. Hardwoods are general ly more
di f f icu l t  to  ign i te ,  burn less v igorously  and wi th  a
sho r te r  f l ame .  Howeve r ,  t hey  l as t  l onge r  and
produce more coals than softwoods.
Some woods burn more c leanly  than others.  A
high res in content  as wel l  as a h igh moisture
content  can lead to  a smoky f i re ,  which increases
creosote and soot  oroblems in  the f lue.  Most
softwoods are noted for putt ing oul more smoke,
and any green unseasoned wood can be a smoke
oroblem.
Some resinous softwoods contain moisture
oockets which can be troublesome. When heated,
trapped gases and water vapor build up pressure
resul t ing in  "pops"  which throw sparks.  Reducing
the wood's  moisture is  one way to  contro l  spark ing,
The coal ing qual i ty  o f  wood is  impor tant  in  the
abil i ty of a stove to put out heat overnight and
inf luences the f requency of  s tok ing the f i re .  In
genera l ,  the dense hardwoods are super ior  in
forming long lasting coals.
Cutt ing, Seasoning and Stor ing
I t  has a l ready been pointed out  that  the best
heat value is derived from heavy, seasoned wood.
Cut t ing,  seasoning and stor ing are impor tant  s teps
toward achiev ing h igher  heat ing va lue.  Cut t ing
wood  t o  t he  des i r ed  bu rn ing  l eng ths  be fo re
stack ing exposes more ends to  the a i r  and resul ls
in  faster  dry ing.  Spl i t t ing these lengths wi l l  cause
even faster  dry ing.  l fa  t ree is  cut  in  summer,  le t  i t  l ie
for  a  fu l l  week before l imbing so the leaves can
help draw out  the moisture.
Air-drying wood for six to eight months after
Quality Characteristics of Commonly Burned Woods
Species Easy to
Sp l i t
Ease of
Star t ing
Heavy
Smoke
Sparks Coal ing
Qual i t ies
Heat Value Per Cord
Mi l l i on  BTU
Green I lzoto Moisture
App le
Ash
Beech
Birch (whi te)
Cherry
Cedar
Hemlock
H i c k o r v
Locusts (b lack)
Map le  ( suga r )
Oak  ( red )
Pine (whi te)
Wi l low
yes
yes
no
yes
yes
yes
yes
yes
no
yes
yes
yes
yes
poor
fa i r
poor
nnnr l
poor
excel lent
gooo
tar
poor
poor
poor
excel lent
fa i r
no
no
no
no
no
yes
med ium
no
no
no
no
Trredtum
no
lew
few
few
moderale
few
many
many
moderate
very few
few
few
moderate
few
excellent
gooo
n nnd
excellent
poor
poor
excellent
excellent
excellent
excellent
poor
poor
23.5
26.0
24.0
27 .1
20.0
t o . 4
Z Z . Z
29.0
25.8
27.4
27.5
17 .3
I  z . z
32.0
28.3
3 0 6
J t . l
23.8
22.4
1 9 . 0
35.3
32.6
30.4
30.4
1 8 . 1
17.7
Tab le  1 .
The th i rd  s tage of  combust ion is  the remain ing
mater ia l ,  charcoal ,  burn ing at  temperatures which
exceed '1 ,100 deg.rees F.
For  maximum ef f ic iency dur ing combust ion,
a l l  vo lat i les must  be mixed wi th  a i r  and kept  a t  h igh
temperatures to  burn complete ly  ins ide the heat ing
area.  A long f lame path is  needed to ut i l ize the heat
f rom the burn ing ases.  l f  the path is  not  avai lab le,
some of  the vo lat i le  gases escape through the
chimney.  A i r  must  be suppl ied in  the proper
propor t ions and quant i ty  to  achieve maximum
eff iciency, also. An air t ight stove is an example of a
burn ing uni t  which contro ls  the amount  of  a i r  so
that eff iciencv wil l  be increased.
Figure 2. Store wood outdoors with protection
to keep i t  dry  and reta in i ts  f  ue l  va lue.
cut t ing lowers the moisture content  to  .15-20
percent by weight. Stack the wood in loose pi les
tha t  a re  ra i sed  above  t he  g round  f o r  good
ci rcu lat ion and bet ter  seasoning.
Firewood should be stored outdoors with
part ial or ful l  protection to keep it  dry and retain i ts
fue l  va lue.  l t  can be s tored in  a woodshed,  ut i l i ty
bui ld ing or  under  sheet  meta l  roof ing (F igure 2) .
The area should be kept clear of weeds, leaves
and debr is  to  d iscourage rodents,  snakes and
insects  f rom making the i r  homes in  the wood,
The Burning Process
A wood f ire is easy to start and produces a
large quant i ty  o f  heat  in  a shor t  t ime,  as wel l  as
adding a cheer fu l  a tmosphere to  the home.  The
process by which th is  heat  is  suppl ied is  ca l led
burn ing,  or  combust ion.  Combust ion t ransforms
wood in to heat ,  chemicals  and gases.  l t  is  caused
by the chemical  combinat ion of  hydrogen and
carbon in  the fue l  wi th  oxygen in  the a i r .  l t  is
impor tant  that  ample a i r  is  suppl ied to  a wood fi re  to
assure complete burn ing or  combust ib le  gases.
The  comp le te  combus t i on  p rocess  p roduces
water  vapor  and carbon d iox ide a long wi th  heat
and non-combust ib le  gases.
The f irst phase of combustion heats the wood
and evaporates a l l  res idual  mois ture (F igure 3) .
The  second  phase  o f  combus t i on  occu rs  a t
approx imate ly  500 degrees F when the wood
breaks down chemical ly  and the vo lat i le  mat ter  is
vapor ized.  These vapors conta in 50-60 percent  o f
the wood's  heat ing va lue.  The gases burst  in to
f  lames and burn at  approx imate ly  1 ,100 degrees F.
Phase 1
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Phase 3
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Figure 3.  Stages of  Gombust ion.
Creosote and Soot
When wood burns, the combustion process is
never absolutely complete. With f ires that burn
below 1,100 degrees F vo lat i le  gases escape and
condense  on  coo le r  su r faces .  C reoso te  i s  a
substance carried by the smoke and is quite fluid at
very low temperatures. As creosote deposits are
warmed they form a sticky, tar- l ike substance that
can ignite and cause dangerous chimney f ires.
Creoso te  p rob lems  may  be  reduced  by
providing ample oxygen circulation in the stove.
Such circulation al lows more heatto escape which
in turn heats the exterior chimney, preventing
creosote build-up. Unfortunately, this reduces the
eff iciency of the heating system.
The l ikel ihood of creosote buildup and a
chimney f ire can be greatly reduced by burning
only well-seasoned hardwood which has been air-
dried at least six months. Green or wet wood
should not be burned and softwoods with high
resin content should be avoided. Smoldering f ires
also produce large amounts of unburned creosote,
Periodic cleaning of chimneys after inspec-
t ion for excessive soot and creosote can help
p reven t  ch imney  f  i r es .  Soo t  depos i t s  can  be
removed by pull ing a weighted, t ightly f i t ted sack of
straw or a bundled-up t ire chain up and down the
flue. Stif f  wire chimney cleaning brushes are used
by professional chimney sweeps and are available
to the public. Creosote deposits can also be
chipped from the masonry, but be careful not to
knock out mortar joints or damage the f lue l ining.
Summary
Wood as a fuel differs greatly from the fossil
fuels most of us are accustomed to using. There
are several special considerations which a person
needs to be aware of when choosing, storing and
burning wood. Knowing the best ypes of wood to
burn, how the wood should be seasoned and
stored and what is involved in the burning process
are important s eps toward using wood efficiently
and safely.
by Kathy Collier, Extension Asslstanl and Larry Turne1
Exten sio n Ag r icu ltur al E ngineer
Which Wood Burns Best?
Beech wood fira arehight and clear
If thelogs a:rekept ayear.
Chesnu* only good, they say,
If for Long it's Laid away.
Birch and pine Logs burn too fast
Blaze up bright and da not last.
Elm wood burns Like a chwch yard mold,
Eu'n the vay flomes arc cold.
Poplar giues abitter smoke.
Fills your eya and makes you choke.
Apple wood will, scent your rootn,
'W ith incens e Like p erfume.
Oak and maple, if dry and old,
KeeF awal the winter cold.
But ash wood wet and ash wood dry
A king shall warm his slippers by.
- Anonymous
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